Functional analysis of the synonymous R385R mutation in the low-density lipoprotein receptor gene.
Familial hypercholesterolemia is caused by mutations in the low-density lipoprotein receptor (LDLR) gene. The synonymous mutation R385R has been shown to introduce a cryptic splice site in exon 9. The aims of this study were to establish to what extent the cryptic splice site is selected ahead of the normal splice site and to determine if the aberrant transcript is degraded by nonsense-mediated mRNA decay. The relative amount of the aberrant transcript was determined by real-time PCR and found to vary from 25% to 45% in heterozygous familial hypercholesterolemia individuals. Epstein-Barr virus-transformed lymphocytes were established from one heterozygous patient, and treatment of these cells with cycloheximide increased the amount of aberrant transcript, indicating that the aberrant transcripts are degraded by nonsense-mediated mRNA decay. Cloning of reverse transcriptase-PCR products from one of the heterozygous patients and introduction of the R385R mutation into a minigene reporter construct revealed an almost exclusive use of the cryptic splice site in the mutated allele. Thus, the synonymous mutation R385R converts the mutated allele to a null allele unable to produce functional mRNA.